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volume abounds. Neither is the work free from the 
grave charge of inaccuracy. The writer who speaks of 
the sun as an “ everlasting, universal, equable heat 
source,” cannot be acquainted with Sir Wm. Thomson’s 
paper on the dissipation of energy. On page 37 the 
equivalent of iodine is stated to be 125 ; on page 46 we 
are told that potassium is negative to sulphur. It will be 
new to our readers to learn (p. 5°). that “ attraction in 
chemistry does not differ from that in physics,” and that 
carbon disulphide is prepared (p. 52) by powdering, 
mixing, and heating carbon with sulphur. On page 108 
we are informed that “ latent heat is, by the study of 
galvanism, resolvable into electricity,” We do not differ 
from Dr. Hall in considering the following idea of the 
cause of electro-magnetism as “ most rudimentary and 
rough,” Speaking of a solenoid, the author states (p. 116), 
“ Such a solenoid or its latent-heat current will avoid the 
latently hot parts of the earth—that is, her equator and 
will place itself at right angles to the equator—that is, 
move away from the equator as far as it can ; will, in fact, 
assume a position parallel to the magnetic meridian of 
the place, &c.” The phraseology adopted by Dr. Hall 
must be characterised as eminently original ; we select a 
few expressions to submit to the judgment of our readers : 
—“ Proto-metalloidations,” “ nitridations,” “ hydro-solu¬ 
ble,” “ tensified, unmorphigenic electroid,” “ disoccupied,” 
“ very unnegative hydrogen,” “ hydrohalogenic ^ acid,” 
“ equo-terro-solar equilibrium,” “ protometalloidid,” “ dis¬ 
equilibrium.” The description of the combustion of 
carbon is perhaps worth quoting entire :—“ Carbon com¬ 
bines with oxygen, leaves its solid shape for a gaseous 
one, forming carbonic anhydrid gas, and this greatly 
because of carbon’s own heat constitution ; and, further, 
because of the intense nearness of the oxygen to carbon 
and our earth’s comparative distance; this because also 
of the excellent heat capacity of oxygen itself : and thus 
carbon with oxygen leaps up into carbonic anhydrid gas, 
earth loosened into the highest sun forms, approaching 
that of oxygen itself, for the heat capacities of carbon are 
near those of oxygen : but the oxy-terric struggle for car¬ 
bon is arduous ; our earth has greatly in her favour her 
immensity, but then she is far off, and her forces decrease 
with distance ; but even so, for freeing carbon from our 
earth’s control, oxygen requires always, as we know, the 
further assistance of heat on carbon ; we always, for oxy- 
carbonic combination, have to set fire to carbon.” On 
p. 34 we are gravely informed that potassium, even under 
naphtha, is acted upon by sun and earth forces, and 
becomes covered with an “ allotropic crust.” The author 
then goes on to remark that this behaviour arises from 
the fact that free potassium is “ not a child of nature or 
of our sun, but of furnace heat, and its equilibrium taken 
with furnace heat must become slowly changed to that of 
our sun.” In the new' theory a metallic protoxide is thus 
foimularised : E I M 1 0 , “in which E stands for our 
negative earth, and x lor the part she takes in the action 
not quantitatively known"—we may venture to add, nor 
yet qualitatively. It would be as tedious as unnecessary 
to give further quotations in illustration of the manner in 
which Dr. Hall has handled his subject—the extracts 
given above will doubtless serve as a caution to readers 
intending to take up the book. The selections themselves 
will render further comment a work of supererogation. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return , 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken oj anonymous communications .] 

On the Building up of the Tone in the “ Gamba ” Organ- 
pipe 

Ik considering the nature of this pipe, and in determining the 
relation of its air-reed and its air-column, one fact discovered in 


these investigations should always be borne in mind, that the 
pitch of the reed is dependent not on vibrating length, but on 
vibrating divergence—on the amplitude of the reed’s motion. 
The pitch of the air-column is not necessarily the same as the 
pitch of the air-reed ; they may be and often are at variance : 
and this pipe will afford a happy means of demonstration of the 
statement made in a previous letter, that the tone of every organ- 
pipe is dual. As regards the reed, whatever the modifications 
of length by height of mouth, of thickness by varied wind-way, 
or of strength by amount of wind-pressure, the final result is 
bound by this law of divergence. In the typical air-reed, any' 
deviation from the direct line of force taken by the stream of air 
is the beginning of vibration ; its highest possible rate of vibra¬ 
tion begins existence on its least divergence from the direct line ; 
consequently, its highest pitch is its inceptive tone at this stage 
or condition of untamed energy. The bass has always been 
considered the basis and commencement of musical tone ; every 
relation of tones has been examined on that ground, and it has 
undoubtedly been the source of many errors, one might almost 
say in the nature of superstitions, so tenacious has been its hold, 
so blinding its influence on the perceptions. Tone has its 
beginnings in the highest activity, and descends’ to the lowest 
and slowest ; the development of its mechanical relations pro¬ 
ceeds by definite degrees, and the issue depends on the affinity 
existing between the pipe and the reed, both possessing definite 
form, power, and character, and blending these by law. The 
vibration of the aeroplastic reed is thus show'll to be isotonic , not 
isochronous; the laws of its vibrations are identical with those of 
the things most like itself, of sound-waves, of light-waves. 

It was my good fortune some time ago to have placed in my 
hands a specimen of a variety of “Gamba” devised by the 
famous organ-builder, Schulze, of Paulenzelle. 'The“Gambles” 
form a class of pipes variously constructed in scale, and they are 
so called from the quality of their tone imitating the old “ Viol 
da Gamba ” and its modern representative the “violoncello.” 
The general characteristics of the class are—cylindrical pipe of 
comparatively slender scale, low-cut mouth, full-winded at foot, 
and slow in speaking; the slow speech is a necessity, and is 
caused by the wind being, as it is technically termed, “much 
thrown outthat is, the line of force of the current of wind is 
set more outw'ard than ordinarily, for without such arrangement 
the fundamental or ground tone of the pipe would not secure its 
hold ; some harmonic would usurp possession ; for the air-reed, 
being short in consequence of low mouth, and strong from excess 
of wind, would keep to harmonics as the “flute harmonique” 
does ; the latter has a low languid (or interior level within the 
mouth), the “Gamba” has a higher languid in relation to the 
under lip, thus directing the stream at a more oblique angle to 
that level. The tone has decided introductory and transitive 
harmonics. Of their sequence, although but momentary, the 
ear conveys a clear impression to our consciousness. We call it 
a “stringy quality,” and it is a very interesting inquiry how this 
peculiar pipe-tone is built up. The characteristic quality per¬ 
taining to all stringed instruments whose tone is elicited by the 
bow, does, we may well suppose, arise through a process bearing 
a close analogy to this. 

It is a disadvantage, this slow' speech of the “ Gamba,” often 
felt to be excessively slow. Most skilful voicing is needful to give 
sufficient time for the appearance of the introductory harmonics 
without too greatly delaying the fundamental, for it is a nice 
point to strike the mean between having the wind so much 
thrown out that the pipe will not speak any tone, and risking, by 
giving quicker speech, the sudden “flying off to the octave,” 
with obstinate persistence not to descend. 

Take note of this. If you hold your hand or your finger near 
the mouth of any speaking organ-pipe, there is forthwith a 
sensible flattening of its pitch, deepening with the nearer ap¬ 
proach of the hand ; in tuning organs it is the ordinary custom 
to test pitch by this simple method, determining thereby whether 
the pipe will best bear flattening for its nearer approximation to 
a desired pitch or concord with others. Suppose yourself to be 
tuning a set of “ Gamba ” pipes: you would notice perchance that 
a restive pipe continually darting off to harmonics would be 
corrected and steadily held in check so long as your hand or 
finger was near or across its mouth. We can thus well under¬ 
stand how it might occur to Schulze that the temporary ex¬ 
pedient could be made permanent. This is what Schulze did : 
he fixed a small bar across the mouth. The device proved 
successful. In pipes thus treated the tendency of the reed to 
settle at the octave is suppressed, speech is quickened, more wind 
may be given without danger, and the quality becomes in con- 
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sequence more characteristic, more 44 stringy.” Schulze has ex¬ 
tended his method to large pedal pipes, producing a stop of 
remarkable beauty, called the.“ Violone. 5 

Applying the air-reed theory to this Schulze’s “Gamba,” 
•we shall see how fruitful it is in illustration of the actual process 
of tone-making. Without diagrams and with but few technical 
terms it may be made clear and comprehensible. Let us take a 
specimen-pipe. It is of slender, graceful proportions, what is 
called “narrow scale,” length thirty-seven inches and a quarter, 
diameter one inch and five-eighths, mouth or embouchure in breadth 
one inch and a quarter, and three-eighths of an inch high, and its 
pitch answers to the note E in the tenor octave. It has a very fine 
wind-way, large foothole, and is considerably overblown, for it 
will bear it. There is a bar in front of the mouth, fixed upon the 
little upright strips projecting at the sides about a quarter of an 
inch, which are termed ears ; they are common to pipes until 
the size is too small to require it. Builders say the ears are 
added to pipes to steady the tone. On the theory advanced in 
these papers, we find their purpose is to prevent any flank move¬ 
ment of the atmosphere during the vibration of our air-reed, for 
the angle formed by the vertical line of the mouth and the line 
of force of the outwardly inclined stream of air presents an 
opening of weakness, and these ears are as ridges or outworks : 
thrown up to guard against any premature invasion by the , 
external air which, as intimated in an earlier letter, pierces 
through at the proper time^ only, just, under the edge of the 
upper lip. 

We readily perceive that the “Gamba” pipe has three 
specialties : overblown wind, to give a stifter reed ; a low-cut 
mouth, as a provision for shortness of reed; and wind much 
thrown out as a means compulsory for ensuring a greater ampli¬ 
tude in the reed’s motion,—the result of the combination being 
that the tone is rich in harmonics ; harmonics precede the ground- 
tone, and follow it, and coalesce into it, and linger behind as 
though the last to quit the pipe. There is nothing more beautiful 
in all the varied wealth of an organ than a well-voiced “ Gamba.” 
Every tone suggests a symphony, many-tinted, autumnal. There 
is another remarkable feature peculiar to these—the artist can 
shade them with less depth of ground-tone and more varied and 
delicate hues in the harmonics, which nevertheless come out more 
brightly in the contrast, and compensate the ear with a new 
variety, toned with less body yet with equal fulness, through the 
heightening of the harmonic colour, and the more gradual 
blending of the whole. 

In the pipe we are examining we shall find that the wind is 
not so much thrown out as in the older class of the species, and 
herein lies the real meaning of the difference, for by the agency 
of the bar an equal amplitude is enforced in the air-reed, but 
one of new form ; and see how gracefully it is drawn,—yes, 
happily we can see, for the new form bears an impress highly 
significant. A little bit of paper deftly applied will enable us 
to watch the process of nature. Take away the bar, and the 
pipe will not sound its ground-tone-^it is only able to produce 
its string of brilliant harmonics. Look at the air-reed : how minute 
a space it traverses whilst these high notes are thrilling in your 
ears. In substitute for the removed bar, now lay a small pencil 
across the mouth, and see how in coy consent the air-reed yields, 
comes out to you with a fine curve, and all the power of the pipe 
is affirmed coincidently with this visibly. extended amplitude of 
the reed’s motion. You can change it from one state to the 
other by this movable bar, and you have to notice that the reed 
is almost upright in stem, but bends over, arching at the tip,— 
notice also that the inward curve of the reed is less than the 
outward curve. The explanation of this influence will be quickly 
divined if you fully comprehend the way in which the reed builds 
itself up in a curve, leaning outward upon the external air : the 
air composing the reed issues from the wind-way in a dense stream; 
the particles are most compressed at the root, and gradually 
expand and become less energetic as they reach higher freedom 

_the velocity of the upward stream motion attracts the 

external air with force, strongly, to the root, bearing with lessened 
force on the less compressed portions higher up, and the gra¬ 
dation. of force so manifested gives rise to the curve- the 
curve delineates the force, we may say the curve expresses the 
constant flow of the surrounding air to this diversified region of 
1 4 least pressure,” its impulses being in graduated power from root 
to tip. By the bar we interfere with the direction of this flow, 
concentrate it more on the lower portion of the stem, and shield 
the tip of the reed from its influence ; the upper portion, having 
thus lost so much of its natural support, is bent by the outflowing 
nodal wave of the pipe in a more supple curve, and to an extent 


equal to the required amplitude for its pitch. The form differs 
now. The curve of the 44 Gamba ” is not the same’as the curve 
of the “diapason.” 

The distinct agency of the air-reed and the nature of the air- 
column in relation therewith being evident, the inference follows 
that the note produced is dual, consists of two unisonous notes 
blended into one sound. Quite unexpectedly the chosen pipe 
furnished me with the talisman to prove its truth. When the 
reed and the pipe are suitably mated, the union is one of perfect 
harmony; but the reed rules always : it may be sharp to the pipe, 
but the pipe can never be sharp to the reed, for on the first inti¬ 
mation of such the reed is roused, and starts forth to a tone of 
higher velocity. How slight a matter may derange the union of 
the reed and pipe. If we tease the pipe with this pencil, peace 
is disturbed. Our beautiful little “Gamba” is'very sensitive 
and high-spirited, and cannot help letting us hear a little of the 
inner life of the home when things go a trifle wrong. There is 
one particular place across the mouth for the fixture of the bar; 
if, resting the pencil at the upper points of the projecting ears, 
you leisurely bring it down, you will hear the changing har¬ 
monics ; then, halting just a hair’s breadth or so before the true 
position is arrived at, all tone will be lost, and there will suddenly 
break forth a wailing “ who-hoo, who-hoo ; ” that torture will 
continue until you relieve the suspense by moving the pencil 
another shade in descent, when the discord will resolve into the 
perfect tone, instantaneously, as two dew-drops when they touch 
melt into one. Precisely the same 4 4 who-hoo ” as we hear 
when tuning two separate diapason 'pipes so nearly in tune that 
they are only a shade out of unison and just on the point of 
accord. The 44 Gamba” pipe and the reed were similarly at 
variance; the air-reed, not having quite yielded to the outward 
influence of the bar, was a trifle sharp to the pipe; the super- 
nodal wave was too short and unable to effect a synchronisation 
with precision, and therefore the phenomenon of beats was mani¬ 
fested. We could have lengthened the supernodal wave and 
flattened the note by adding a portion to the top of the pipe, 
when concord would have followed, as it did by lowering the 
bar, for in tuning it matters not which note of two is altered to 
bring about unison ; we might alter either pitch of pipe or pitch 
of reed ; but by the lowering of the bar we flatten the reed, and 
cause thereby the descent of the node (then an uneasy fulcrum) 
and the lengthening relatively of the supernodal column. As a 
listener remarked “ there was surely a fight going on inside,” 
we settled it by favouritism, taking sides with the little *' Gamba,” 
and gaining the reed over* in concession of its strength for the 
sake of concord. That is the explanation as it suggests itself to 
me, practically, exhibiting liow a strong reed drives the node 
higher up in the pipe, and a weak reed favours the opposite; thus 
determining the variations in the lengths of pipes of unisonous 
pitch, so long an unsolved problem. 

Another point of some importance is also illustrated—that the 
earliest harmonics in the theoretical series may be out of tune 
with the fundamental. Here the introductory or transitive har¬ 
monics are, it is evident, all sharp to the ground tone, since the 
influence of the bar does not come into effect until its flattening 
power ushers in the fundamental ; phenomena of this kind occur 
in other instruments mostly unacknowledged—it is admitted to 
be the case in the trumpet, which has No. 5 in the series flat, 

7 still flatter, and 9 sharp. A diapason pipe will, however, 
exhibit the same in the small pipes of the higher octave ; they 
may be blown to imitate exactly the clash of the trumpet. 

As showing the essential nature of the curve of the reed under 
the influence of the bar, it is worth notice that in the earlier 
44 Viol one ” stops thus treated a square-faced bar was fitted, but 
with not so good effect as when the rounded bar was adopted ; 
and in the light of our explanation we see why it should be so, 
for the curve could not form itself truly. The best form of bai¬ 
ls that given by a split pencil, the half-round, with the flat 
surface outward. Many other points of interest will be dealt 
with in another letter, on the interior movements of vibrating air- 
columns. 

The study of the organ-pipe in every mood of its behaviour 
will make untenable the elegant fancy of a promiscuous assem¬ 
blage of pulses fluttering and clamouring at the lip of the pipe, 
one of which out of a thousand it selects. It is a fair-seeming 
explanation, and under the commanding name of Prof. Tyndall 
generally accepted, for nothing better had been devised in philo¬ 
sophy. Not too strictly interpreting an ideality of expression, 
there yet remains an implied theory which is not in any sense 
borne out by the teachings of experience. The artist has some 
prescience of the powers that are to work his will; in practice 
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there is nothing adventitious ; the pipe is a mechanism designed 
to a precise end which it fulfils ; it speaks but as it must; there 
is no selective power, for the hand that fashions it, ordains. 

Hermann Smith 


Periodicity of Rainfall 

In his second letter (Nature, vol. x. p. 263) Governor Rawson 
makes the following remarks:—“Mr. Meldrum, in his letter 
(vol. viii. p. 547), writes, that I have ‘taken 1846 and 1871 as 
middle maxima years [in my first paper I also took 1848], 
whereas 1849 and 1872 are probably more correct .’ Mr. Meldrum 
is in error as to my having taken 1846 as a middle maximum, 
as a reference to my former letter will show. ... I demur to 
the changes to 1849 and 1872 : to the first because, without any 
sufficient reason, a dry year (48-10 in.) is discarded, and a wet 
year (67'88 in.) is added ; and to the second, not because it 
affects my calculations, but because no reason is given.” 

In reply, I beg to observe that 1846 is either a misprint for 
1848, or that in my manuscript 6 was inadvertently written for 8. 
This, I submit, is evident from the words immediately following 
the mistake, namely, “ in my first letter, / also took 1848,” 

If Mr. Rawson supposes, or if his remarks imply, that I made 
1849 a middle maximum, to avoid the small rainfall of Barbados 
in 1847 (48-10 in.) and at the same time to take advantage 
of the large fall in 1850 (67-88 in.), in order to make out a 
favourable case, I beg to say that he is entirely mistaken ; for 
long before I saw his rainfall returns, I had invariably taken 
1849 as a middle maximum year. The only instance in which 
I took 1848 was, as I said, “ in my first paper” read before tha 
Meteorological Society of Mauritius on Oct. 10, 1872. In all 
subsequent papers on the subject, including one read before the 
Royal Society, 1849 was taken. Righty or wrongly, therefore, 
the Barbados rainfall has been subjected to exactly the same 
treatment as that of the British Islands, the Continent of Europe, 
India, America, &c. 

Assuming a causal connection between sun-spots and rainfall, 
it seemed to me that the effects, if any, would be most apparent 
about the times of the turning-points of the sun-spot curve, and 
that a comparison of the rainfall of each maximum period of 
three years with that of each minimum period of three years, for 
a considerable time and space, would be a preliminary test of the 
hypothesis. The difficulty was to know the exact epochs of 
maximum and minimum sun-spot frequency, and at the same 
time the rainfall for equal periods on either side of them. If we 
had the monlhly rainfalls, and knew in what month the maxi¬ 
mum and minimum of sun-spots occurred, it would be compara¬ 
tively easy to compare the rainfalls for equal times with respect 
to the epochs. But there was another point to be considered, 
namely, that a cause requires time to produce its effect. 

According to Prof. Wolf 1848.6 was a maximum epoch; 
which, I presume, means that the turning-point occurred in 
August 1848; the figures, however, might mean six-tenths of a 
year after 1848, or August 1849. 

Taking August 1848 for the maximum epoch, the strict course, 
in order to place the epoch at the middle of thirty-six months, 
would be to give the rainfall from the 6th of February 1847, to 
the 6th of February, 1850. But this could not be done. It was 
necessary to choose a whole year as the middle maximum year. 
And the reason why 1849 was chosen in preference to 1848 was, 
that the object being to find whether the periodic changes indi¬ 
cated by sun-spots had any effect upon rainfall, and time being 
required for a cause to produce its full effect, there was a pre¬ 
sumption that the maximum rainfall would take place after the 
maximum of sun-spots,«somewhat in the way in which the 
maximum diurnal temperature occurs, not at noon, but an hour 
or two after noon. 

For a similar reason 1872 was taken as a middle maximum in 
preference to 1871. 

This allowance of time for the supposed cause to produce its 
effect is though apparently unintentionally, made by Mr. 
Rawson himself when he adopts 1844, 1856, i860, and 1867 as 
middle years; for, according to Wolf, the epochs were 1844-0, 
1856-2, 1860’2, and 1867*1, that is, if I mistake not, early in 
each year; so that nearly two of each of the three years taken 
come after the epoch, while only one of them precedes it. By 
taking 1849, therefore, as a middle maximum year, we come 
nearer to the conditions observed with respect to the other 
epochs than we should do by taking 1848. 

Before proceeding to deduce a few results from Mr, Rawson s 
valuable “ Report upon the Rainfall of Barbados^ from 1843 to 


1871, with a copy of which he has favoured me, I would remark 
that he has made apparently some oversights in his letter. For 
example, he says, with reference to a comparison of the rainfalls 
at Fairfield and Halton, “but the rainfall at Fairfield during 
the last three years - . . is 13*33 per cent, below that of Halton, 
Therefore 21*7 in, have to be added to the minimum average of 
1 843*455 which would increase the above excess of io"6 in.” 
But if the minimum average be increased by a percentage, 
would it not be well to increase also the maximum average of 
1847-49 by the same percentage ? If this be done, the excess is 
not altered in the least. 

The earliest rainfall observations at Barbados, given by Mr. 
Rawson, were those taken at Fairfield from 1843 to 1850, after 
which there is a long blank. Now, the rainfall there during 
that period gives the following results :— 


Min. years. Ra ; n. | Max,years. Rain. 

1843-45. i6 3'7 I 1848-50.. 1 79-7 

showing an excess of 16 inches in the maximum period. 

The next earliest and most complete observations are those 
taken at Husbands; they commence with 1847$ and have been 


nued without interruption. 

From them we get 

Max. years. 

Rain. 

Min. years. 

Rain. 

1848-50. 

.... 182-3 

'85'-57. 

... 188-1 

1859-61. 

■ 183-3 

1S66-6S. 

... 162-8 


365.6 


35° 4 9 


which gives an excess of 14*7 inches on the maximum side. 

The greatest number of inter-comparable observations for the 
longest period are those taken at the eight stations, Binfield, 
Henly, Husbands, Grand View, Oughtersons, Halton, Edge- 
cumbe, and St. Ann’s, from 1855 to 1868 ; and I find that they 
give a mean excess of 56-9 inches on the side of the years of 
maximum sun-spot. 

I do not think that these results are opposed to the hypothesis 
which Mr. Lockyer and myself have put forward. As a matter 
of fact, the rainfall of Barbados, as given by Mr. Rawson from 
1843 to 1868, bears out the hypothesis if we take 1849 as a 
middle maximum in place of 1848 ; and it is for others to judge 
whether the reasons that have been assigned for the change from 
1848 to 1849 (not for Barbados alone, but generally) are valid. 

But it maybe said that the rainfall of 1871-73 was opposed 
to the hypothesis. I have not the rainfall for those years before 
me. Granting, however, that they show a very considerable 
diminution, the question arises whether the favourable result of 
twenty-six years {1843-68) are to be upset by the unfavourable 
results of three years {1871-73) ? Have we not in meteorology 
many such exceptions to well-established laws ? 

The rainfall at 250 stations in different parts of the world has 
now been examined, and the results are so decidedly favourable 
that it is practically of no consequence whether the experience of 
Barbados is for or against the theory, I think the more the sub¬ 
ject is examined, the more clearly will the law come out; but we 
must be guided by facts, and not hesitate to discard this or any 
other theory when unsupported by facts. 

Mauritius, Oct. 15 _ C. Meldrum 


Ice-Caves 

The occurrence of snow and ice in an old mine during the 
month of June, mentioned by Mr. J. Clifton Ward in his in¬ 
teresting paper in Nature, vol. xi. p, 309—to the accuracy of 
the greater part of which I can bear personal testimony—has a 
more exact parallel in the Alps than “a Swiss glacier namely, 
a glacicre. These remarkable caverns have been fully described 
by Mr. G. F. Browne in his able and pleasant work, “Ice- 
Caves of Switzerland and France;” and briefly by myself 
in “The Alpine Regions.” Since the publication of that book 
I have seen others ; and as one of these has never, I think, been 
described in any English work, I venture to take the oppor¬ 
tunity of sending you a short account of it. It is in the Val 
d’Hei*ens, a short distance from Evolena, on the way to the Pic 
d'Arzinol, and is called thePertuis Freiss. A slip or subsidence 
of part of a cliff appears to have cracked the rock and opened 
two joints, into one of which fissures one can descend. This is 
about four feet wide and generally some four yards high, the floor 
being a little below the level of the ground outside. The crevice 
comes to an end in about a dozen yards. Against tlie slightly 
sloping wall of rock rested some pendent sheets of ice, whose 
thickness rarely appeared to exceed three inches, and irregular 
patches of ice lay about the floor. The temperature of the air 
appeared to be a little above the freezing {unfortunately, I had 
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